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ABSTRACT 

The Wide-field Infrared Survey Explorer has uncovered a population of young 
stellar objects in the Western Circinus molecular cloud. Images show the YSOs 
to be clustered into two main groups that are coincident with dark filamentary 
structure in the nebulosity. Analysis of photometry shows numerous Class I and 
II objects. The locations of several of these objects are found to correspond to 
known dense cores and CO outflows. Class I objects tend to be concentrated in 
dense aggregates, and Class II objects more evenly distributed throughout the 
region. 

Subject headings: infrared: stars — stars: formation — stars: pre-main sequence 
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Introduction 



The Circinus molecular cloud is a region of active star formation with a population 



of young stellar objects (YSOs). Pre vious studies have est imated the distance of t 



he 



cloud to be several hundred parsecs f lReipurth et al. 



20081 ) ■ with 



Bally et al 



(11999 



hereafter B99) adopting a distanc e of 7 00 pc, with a uncertainty of up to 50%. Early 



work by 



van den Bergh fc Herbst 



(I1975I ) identified two embedded objects, with more 



recent ob servations uncovering 



outflows (|Reipurth et al. 



2008 



Ha-emitting sou r ces, Herbig-Haro obi ects, and molecular 



Ballv et al 



1999 



Reipurth et al. 



1996 



Dobashi et al 



1998 



Mikami fc Ogura 



1994 



Ray fc Eisloeffel 



observed at millimeter wavelengths by 



1994 



Reipurth fc Graham 



Reipurth et al. 



(11996 



19881 ). The region was 



hereafter R96) and B99. R96 



identified protostellar candidates at 1300 /im, while B99 identified large-scale CO outflows. 
The Circinus region provides an good opportunity to investigate a population of young, 
coeval stars. 



In t his Letter, we 



(WISE) (IWright et al. 



prese nt observations by the Wide-field Infrared Survey Explorer 



2OIOI ) of the young cluster associated with the Western Circinus 



cloud. The observations were taken in the four WISE bands (3.4, 4.6, 12, and 22 /im). The 
nature of the WISE dataset makes it useful for the characterization of star forming regions. 
Bands 3 and 4 (12 and 22 fim), in particular, are well-suited for the detection of warm 
circumstellar dust and objects embedded in dense material. The wide field-of-view allows 
one to determine the YSO distribution and the structure of nebulosity over a large spatial 
scale. The WISE dataset also represents a complement to the Two Micron All-Sky Survey 
(2MASS), allowing one to characterize spectral energy distributions (SEDs) of YSOs in 
seven bands from 1.2 to 22 /im. We summarize the observations and data processing in 
Section [21 present results in §3l and discuss them in §11 
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Observations and Data Reduction 



The WISE spacecraft conducts observations in a continuous scanning mode, using a 
scan mirror to freeze a single pointing on the detector. Individual images are integrated 
for 8.8 seconds in all four bands. The images are processed using the WISE Science Data 
System, developed at the Infrared Processing and Analysis Center, to ingest raw data, 
produce images, detect sources, and extract photometry. Distortion corre c tions and ban d 



merg i ng are also performed by the autom ated pipeline (iCutri et al. 



2011 



Jarrett et al. 



2011 



Wright et al 



2010 



Cutri et al. 



20091). Observations of the Western Circinus region 



were taken 2010 February 22-24. Single images, which have a field-of-view of 47' and a plate 
scale of 2.75" per pixel, are coadded to produce images free from cosmic rays and other 
artifacts and a plate scale of 1.38" per pixel. The automated source extraction recovers 
sources detected at a specified signal-to-noise ratio which, in the case of these observations, 
is 5 or greater. Positional matching of WISE sources to 2MASS point sources is automated. 
Typical positional offsets between WISE and 2MASS are 0.1 to 0.2". For some sources 
found in dense groups, band matching was completed by inspection. 



2.1. Source selection 

Automated extraction recovers 6848 sources in a region centered near [a = 15'^00™'45*, 
S = — 63°13'00", J2000), with dimensions of approximately 90' by 45'. This list includes 
a significant amount of contamination, predominantly foreground objects and spurious 
extractions on nebulosity. There are also numerous sources with poor photometry (i.e., 
large photometric errors or upper limit measurements). The list was filtered to ensure 
photometric quality, excluding objects that have photometric errors greater than 0.2 mag 
or upper limits in Band 4. There are 644 sources that meet these criteria. Out of these, 
the vast majority also have Band 3 measurements with photometric errors less than 0.2 
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mag. It should be noted that several of the objects with valid 22 jjm photometry but no 
measurement at 12 /^m correspond to very red objects in the image (discussed in §4.3p . 

Sources in the final list correspond predominantly to point sources in the Band 4 
image, though some sources are still a result of extractions on nebulosity. These can be 
filtered by omitting the lowest signal-to-noise sources; requiring SNR > 12 is effective in 
eliminating contamination while leaving real sources intact. This signal-to- noise cut roughly 
corresponds to a 22 fim fiux density of 8 mJy. A few spurious extractions in regions of 
high confusion (e.g., the Cir-MMS aggregate, see below) or nebulosity were removed by 
inspection. The final source list contains 206 sources which are listed, with their photometry 
and spectral slope (see §3.11) . in Table [H 



3. Results 

A coadded three-color image is shown in the top-left panel of Figure [H with a total 
exposure time of approximately 150 s at the image center. The image highlights the YSO 
population of the region. Several sources in the region were previously detected by the 
Infrared Astronomical Satellite (IRAS) mission, and many of these correspond to individual 
WISE objects, as well as groups of objects. The IRAS point sources are identified in Figure 
[TJ IRAS sources that correspond to single, uncrowded WISE sources are also noted in Table 

m 

The YSOs in the region are clustered in t wo main aggregates, around th e Cir-MMS 



millimeter sources (R96) and source 65b from Ivan den Bergh fc HerbstI (119751 ). hereafter 
referred to as vdBII65b. The northern part of the cluster contains a dense aggregate of 
YSOs, located at a = 15''00''"36*, 6 = — 63°07'00", coincident with a structure uncovered by 
R96 at 1300 /xm indicating a core of dense, cold dust, and designated as Cir-MMS sources 
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1 through 4 (we refer to this region as the Cir-MMS core). IRAS also shows a point source, 
co-located with the Cir-MMS core, 15564-6254. The IRAS source is closest to WISEPC 
J150033. 91-630656. 6, though the large beam of IRAS would suggest that several of the 
sources in the aggregate contribute flux to the IRAS object. A zoomed WISE 12 and 22 
/im image of the core can be seen in Figure [H R96 shows an object with multiple lobes, 
while the WISE image shows 7 point sources detected at 12 and 22 fim. Photometry of 
these objects is unreliable due to source confusion. The estimated fluxes for the sources are 
noted in Table [H 

Another dense aggregate is located about 45' to the southeast of the main aggregate, 
near a = 15'^03™27'^, 6 = — 63°23'21". This group consists of approximately 5 sources in the 
22 fim image. The two brightest objects (WISEPC J150323.80-632258.8 and J150328.78- 
632316.4) lie near vdBII65b. This particular region also contains s everal Herbig-Haro 



objects, Ha emitting stars, and other signs of active star formation 



Ray fc Eisloeffel 



1994 



Mikami fc Ogura 



19941 : 



Reipurth &: Graham 



Reipurth et al 



2008 



19881 ). This region 



is discussed further in the following section. Several objects also lie outside the main 
aggregates, as well as in between them. 



3.1. Photometric Characterization of YSOs 



For 171 objects with WISE 22 fim and 2MASS photometry, we plot a color- 
magnitude diagram (CMD) in Figure [2l For each object, we calculate the infrared spectral 

22 (j,m data point s. Objects 



Greene et al 



fll994h : Class I 



slope, aiR = AlogXFx/AlogX, using the 2MASS and WIS: 
are classified into YSO classes using the criteria described in 
sources have ajR > 0.3. Flat spectrum sources have —0.3 < a^R < 0.3. Class II sources 
have ajR < —0.3. The color-magnitude regions which correspond to these classifications are 



noted. For objects that do not have photometry, we use the WISE 3.4 fim point instead. 
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There are 21 Class I, 16 flat spectrum, and 35 Class II objects, excluding those objects 
with unreliable photometry. The SEDs confirm the nature of the Class I and II objects, 
and show the diversity of YSO objects in the region. Figure [3] presents examples of SEDs 
of YSOs in the region, spanning a range of aiR. 

The distribution of YSOs of different classes can be found in Figure |H Class I and fiat 
spectrum objects, as well as the very red objects, appear to be concentrated in a filament 
beginning roughly NNW of the Cir-MMS group, continuing to the SSE, with the Cir-MMS 
region at its center. This line turns towards the east in the region between the Cir-MMS 
and vdBHGSb aggregates, following a NW to SE line, continuing SE of vdBHGSa. Class II 
objects appear to be more scattered, with many lying to the east of Cir-MMS and to the 
north of vdBHGSb. 

4. Discussion 

4.1. Dense Cores and Large Scale Outflows 

Observations by B99 find several large scale CO outflows powered by YSOs in the 
region. One of the largest and most energetic of the outflows, designated 'Flow A' by B99, 
originates from the Cir-MMS aggregate (Figure [I]), slightly west of IRAS 14564-6254. The 
nearest bright source to the IRAS object is WISEPC J150033. 91-630656. 6, though several 
bright sources lie in this compact aggregate. This group of sources is also co-located with 
the Cir-MMS core detected at 1300 yum (R96). The WISE observations of the core are 
consistent with the hypothesis of B99 and R96, that the heating and driving of the outflow 
are a result of several sources, rather than a single YSO. This group of YSOs represents 
the densest collection of luminous mid-infrared sources in the region, with a combined flux 
density for the region near 10 Jy in Band 4. The objects in the aggregate are predominantly 
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Class I or flat spectrum objects. 

Flows 'B' and 'C, originate from IRAS 14563-6301 (B99). At the location of this 
source, we find two bright mid-infrared sources close to one another. They are sources 
WISEPC J150022. 72-631325.4 and J150024.26-631337.4, which are separated by about 14' 
(9800 AU at 700 pc). J150024.26-631337.4 is closest to the position of the IRAS source, 
about 5" away. The two WISE sources have 22 fim fiuxes of over 2 Jy and nearly 1 Jy, 
respectively. IRAS 14563-6301 has a fiux of 4.1 Jy at 25 /im; the discrepancy with WISE 
photometry can be explained by the larger beam and bandpass of IRAS. B99 hypothesize 
that the source of the B and C outfiows may be a binary, and this is consistent with our 
finding of two closely separated mid-infrared sources at the origin. Several less energetic 
fiows, designated D through H have been identified by B99. For fiows that originate from 
an uncrowded region, we note the source in Table [H 



4.2. Ha Emitting Stars and Herbig-Haro Objects 



Among the earliest observations of the region were those of Ivan den Bergh fc Herbst 



(119751 ) which uncovered two stars embedded in nebulosity at optical wavelengths. 
Designated 65a and 65b, the latter is associated with an aggregate of YSOs described 
above, lying near source J150323. 80-632258. 8 in this study. Source 65a corresponds to this 
study's J150058. 58-63165 4. 9. Several candidate YSOs in the Western Circinus cloud have 
been imaged at 10 fim by 



Mottram et al. 



(120071 ). One of these sources is vdBII65a, and the 



other four sources are part of the aggregate near the Cir-MMS core. 



Mikami fc Oeural (119941 ). 



A number of other Ha emission line stars were uncovered by 
Fourteen of the objects they identify are in the region covered by this study, and all have 
significant mid-infrared excess. The Ha emitting stars are distributed throughout the 
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region, but half of the objects are found near the dense Cir-MMS and vdBH65b aggregates. 
A few of these stars are also the source of the large scale CO outflows discussed in the 
previous section. Mid-infrared sources that correspond to Ha emitting stars are noted in 
Table [H 



The region also contains several Herbig-Haro o 



139-143 flReipurth et al 



2008 



Ray &: Eisloeffel 



j jects, specifically HH 76, 77, and 



1994 : 



Reipurth fc Graham 



of these sources lie in the vicinity of vdBH65b, as described in 



Reipurth et al 



1988). Several 



fl2008h 



However, strong mid-infrared tracers of outflows such a s Fell lines at 5.3, 18, 26 and 35 fim 



and the H2 rotational line at 17 fim ( IB ally et al. 



20071 ). do not lie within the four WISE 



bandpasses. The WISE images do not show any clear correlation between detected sources 
and the known HH objects. 



4.3. Very Red Objects 

Seven objects are detected as relatively bright sources in Band 4, but have no matching 
2MASS sources, and only upper limit measurements in Band 3 (for all but one object, 
J145959. 01-625936. 7). These objects appear as the reddest sources in the 3-color image 
(Figured]). Those with Band 1 photometry have [3.4]-[22] > 8.7, and all have [4.6]-[22] 
> 5.5. These sources are noted in Tabled! along with their estimated [4.6]-[22] colors. The 
list includes one object, J145941. 04-625757. 6, which was not extracted by the automated 
pipeline, but was identified by inspection of the image. These sources are classified as Class 
I objects based upon ajR > 0.3; however, at least one of them (J150238. 02-631900. 3) may 
be a Class source, based upon its association with submillimeter emission. 

WISEPC J150238. 02-631900. 3 corresponds to the location of a dense core described 
in B99 and may give us insight into the physical nature of these objects. B99 notes a 
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"prominent and visually very opaque core which does not harbor a known IR source or 
[^^CO outflow]" which they hypothesize to be a pre-coUapse core. The region appears 
as a dark 'knot' in the nebulosity in the WISE image at 12 /xm, but at 22 fim a source 
with a flux of about 30 mJy is detected. The WISE data suggest that this source is 
possibly in the early stages of evolution, or it could be very deeply embedded, based on 
its extremely red color. The reddest object with [4.6]-[22] = 8.5, is J150348.39-632632.3, 
which is located south of the vdBHGSb group. These objects are shown in the bottom 
center and right panels of Figure [H The observational signature of six of the objects is very 
similar to that of J150238. 02-631900. 3 (i.e., bright 22 fim detection, with the 12 fim image 
showing a dark knot), which leads us to believe that they may also be physically similar. 
J145959. 01-625936. 7 has a faint 12 fim detection co-located with the 22 /im source, and is 
also located in a dark filamentary structure. 



4.4. Infrared Luminosities and Comparisons to Nearby Regions 



We calculate the infrared luminosity (Lir) for each YSO (48 Class I, flat spectrum, 
and Class II objects), integrated over the wavelength range 1 to 26 /im, using the WISE 
and 2MASS SEDs, and assuming a distance of 700 pc. Values of L/^ are shown in Table 
[Hand span the range 0.08 to 30 Lq. A distribution of infrared luminosities is shown in 
the bottom panel of Figure [2l The lowest infrared luminosity objects probed by this 
study are 1 to 2 orders of magnitude more luminous than the lowest-luminosity Spitzer 
source s in recent studies of nearby regions, s uch as Serpens, Taurus, and the Cepheus 



Flare ( iHarvey et al. 



2007 



Rebull et al. 



2010 



Kirk et al. 



20091 ). Furthermore, the infrared 



luminosity distribution of WISE detected sources appears to peak at log(L//j/LQ) between 
-0.5 and 0.0, about an order of magnitude more luminous than those studies. Thus, the 
typical YSO observed in this study is signiflcantly more luminous than those observed in the 
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nearby regions. These effects are due to lower WISE sensitivity compared to Spitzer, and 
greater distance to the Circinus region. On the bright end of the luminosity distribution, 
we find similar numbers of infrared-luminous objects, with the number of YSO falling off 
sharply where log(L//i;/L0) > 0, with no sources more luminous than log(L/ii;/L0) = 1.5. 

The spatial distribution and clustering of YSOs can also be compared qualitatively 
to Serpens. The ph ysical size of Serpens is similar to the Western Circinus region. 



Harvey et al 



(120071 ) find that Class II and III objects dominate the population outside of 
the core, while Class I and flat spectrum objects are common in the core. We find this also 
to be the case in the Circinus region, where Class I objects dominate the Cir-MMS and 
vdbH65b aggregates, and are more confined spatially to dark nebular filaments. Class II 
objects are more evenly distributed throughout the region. 



5. Summary 

We have presented WISE observations of the Western Circinus molecular cloud core, 
covering over 1.1 deg^ in the four WISE bands. These observations have uncovered a 
population of YSOs with the following characteristics: 

- The population contains Class I, II, III and flat spectrum objects. 

- The dense aggregate in the northern region of the cluster, referred to here as the 
Cir-MMS aggregate, corresponds to a previously discovered dense, cold core at 1300 /im 
(R96). This aggregate also drives a strong CO outflow discovered by B99. 

- We identify several mid-infrared sources which correspond to IRAS and Ha sources. 
Some IRAS sources have been resolved into multiple member groups. 

- We identify several very red objects with bright detections in Band 4 (22 fim). One 
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of these sources corresponds to a dense core of material identified by B99, and could be a 
Class object. 

- The objects observed by WISE in the Circinus region are typically more luminous than 
those characterized by Spitzer in nearby regions such as Serpens and Taurus. Clustering of 
YSO classes is similar to Serpens, where Class I objects are found preferentially in dense 
cores. 
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5 




n A -L n AQ 
u.y ± U.Uo 


3.9 i 0.2 


9.5 i 0.3 


0/1 A -L n K 
J4.y ± U.5 


QO O -L 1 O 
OZ.Z ± 1 . O 


283 i 5 


0.84 








J 140000. Do-bo 14^iU 


8 


3.3 it 0.1 


5.3 it 0.2 


4.8 ± 0.2 


4.8 ± 0.2 


4.3 ± 0.1 


7. 1 ±0.2 


17.6 ± 0.8 


-0.44 


II 


-0.71 




J 14000 f .oD-D^5oo * 




4.8 zt 0.2 


9.1 lb 0.2 


11.5 ± 0.3 


6.5 ± 0.2 


7.5 ± 0.1 


13.5 ± 0.3 


15.9 ± 0.9 


-0.86 




-0.47 




J 140o41.0D-DOlU4es 


9 


182 lb 4 


421 lb 33 


503 ill 


279 i 4.1 


148 i 2.2 


O O C _L A O 

o8.5 ± O.O 


15.1 i 0.9 


-2.51 


TTT „ „ lVfl"0 

111 or JVlb 






J 140841. oD-DOlZU ( 


5 








4 i 0.1 


5.6 i 0. 1 


in o -L A o 
lU.Z ± U. z 


35.1 i 0.6 


0.15 


Flat 






J 140o4o.4o-Dii5o41 


5 


o7.o ± l.o 


loz it ^.7 


148 i 2.6 


155 i 3 


160 i 2.5 


135 i 1.8 


145 i 2.3 


-1.01 


II 


0.71 


TV A 1 

jvnjy4-i 


J145848. 44-630657 


1 


133 ± 2.8 


263 ±5.4 


240 ±5.4 


136 ±1.1 


68.3 ± 0.4 


16.5 ± 0.2 


7.4 ± 0.5 


-2.49 


III or MS 






J145849. 77-631401 





98.3 ± 2.2 


294 ± 6.8 


600 i 19 


633 ± 21 


601 i 13 


510 i 8.1 


369 ± 6.5 


-1.21 


II 


1.23 


IRAS 14547-6302 


J145856. 01-630822 


4 


291 ± 6 


626 lb 19 


626 i 15 


376 i 9.1 


205 i 3.8 


78.2 i 1.4 


45.9 ± 1.3 


-2.12 


III or MS 






J145901. 82-633252 


6 


143 ± 3.4 


267 ± 14 


285 i 11 


150 i 3.5 


131 i 2.6 


61.3 i 1 


28.2 i 1.1 


-1.99 


III or MS 






J145903. 59-632507 


4 


16300 lb 670 


30500 lb 8000 


29600 i 8900 


16800 i 790 


15900 i 220 


4050 i 83 


1330 i 22 


-2.33 


III or MS 




IRAS 14549-6313 


J145910.87-625923 


3 


1.2 =b 0.1 


2.2 lb 0.2 


2.5 i 0.2 


2.7 ± 0.04 


3 i 0.1 


8.6 i 0.3 


17.5 i 0.8 


-0.16 


Flat 


-0.89 




J145913. 60-630005 


5 


9.4 =b 0.2 


14.2 lb 0.5 


15.1 i 0.3 


15.7 i 0.4 


25.1 i 0.4 


212 i 0.8 


675 i 1.3 


0.64 


I 


0.31 


IRAS 14551-6248; M094-2 


J145919. 46-625151 


8 


2.1 =b 0.1 


3.9 lb 0.2 


3.6 i 0.2 


2.1 i 0.04 


1.1 i 0.04 


3.3 i 0.1 


11.6 i 0.9 


-0.5 


II 


-0.95 




J145919. 65-633813 


7 


154 =t 3.7 


456 ±16 


794 ± 17 


816 ± 27 


1120 ± 28 


1660 ± 29 


1090 ± 17 


-0.86 


II 


1.47 


IRAS 14551-6326 


J145922. 50-632710 


9 


351 ± 7.8 


726 ± 27 


682 i 13 


388 ± 9 


204 i 3.8 


44 i 0.8 


11 ± 0.9 


-2.77 


III or MS 






J145923. 06-630322 


6 


124 =b 2.7 


330 lb 7.4 


476 ± 11 


340 i 7.3 


301 i 5 


141 i 2.4 


71.2 i 1.8 


-1.82 


III or MS 







Table 1 — Continued 



ID (WISEPC)l 




J (mjy)2 


H 




3.4 /j.m 


4.6 fiTo. 


12 \xTa 


22 (j.Ta 


ociR 


Class 


log(LjR/LQ)3 Notes^ 




.5 


55.3 db 1-3 


151 db 3.4 


1 00 -Lot 


1 /in -L Q 
i4U Jt 2.es 


91. 1 i 1.6 


J4.y zt U.O 


00 Q -L n n 

zo-o dz U.y 


-1.9 


TTT ^-w. H/IO 

ill or IVlo 






g 


1 oon -1- OA 


OAftn 4- RS 
ilOU 00 


OROn -1- An 


i-OOU ^ O.J. 


-1- ^ s 
00 1 ^0.0 


-1-^9 
0i70 ^ 0. ^ 


272 i 1 7 


-1 98 


TTT AT- 

111 ur ivio 




J 14oy Jo.Uo-DOUUio. 


.9 


ocs.o ± u.y 


* / .y ± L.I 


77.5 i 1.7 


45.3 i 1 


OT T -\- r\ K 
z( . ( ± U.O 


7.5 i 0.2 


1 T n -L n n 

1 ( .y ± U.y 


-1.63 


TTT ^-w. H/IO 

ill or iVlo 






.6 


J4U zt 0.4 


520 zb 17 


579 zb 11 


oon 1 
o.^y zt 0.^ 


1 TO 1 n 
i * zt 2.y 


50.5 i 0.9 






TTT A /TO 

ill or ivio 




TIHKnOE; EC i^OO'yl /I 
J 14oy^O.OO-DOO / 14, 






*7Kn -U oi? 
f oy 2D 


760 d: 15 




1 nT 1 p 
ly ( zt o.cS 


H T n J- A a 
4:1 .if zt U.cS 


10 1 A n 

iz.z ± U.y 


-2.78 


TTT A/TQ 

ill or ivio 




J l4oy^D.ld-t)oot}Ues. 




^\JO It 4.D 


361 i 10 


394 ill 


266 i 4.7 


176 i 2.8 


77 i 1. 1 


on -L n Q 

jy.o ± U.O 


-1.99 


TTT ^-w. A/IO 

ill or iVlo 




J i4J3ydD.uy-DoUes^es. 


.9 


i^es It ^.y 


44y ± ies 


613 i 13 


373 i 5.6 


onn -L 1 

2uy zt 0.1 


AT T -\- r\ 
4 f . * zt U.eS 


12.5 i 0.7 


-2.67 


TTT ^-w. H/IO 

ill or ivio 




J i4oydD.OO-D^o4oy . 


.9 


426 i 9.1 


00^ _I_ OA 

oo4 zt oO 


821 zb 13 


473 zb 13 


oon _I_ A 1 
22U zt 4. 1 


52 i 1 


16.5 i 1 


-2.68 


TTT Afl'O 

111 or iVlb 




J 14oy4U.Uo-t)zo ( 




— i — 












IG . 8 zb 0.9 


1.71 




very red; [4.6]-[22]— 5.57 


J i4oy4U. ( J-Do^UOO. 


.8 


looO rt o4 


TO A J_ T /I 

2 1 30 ±: / 4 


Ai^ A _L C T 

oUDU ± ( 


1 CAA J_ TA 


141U zt 00 


onn _L £7 T 
oyy zt D. f 


191 i 4.5 


-2.19 


TTT ^« TV^O 

111 or iVlb 


TTKAO cono 
IHAb 14oOQ-DoU8 


J i4oy4u.y4-Dzoyoo. 


.0 


0.6 i 0.1 


1.2 i 0.1 


1.8 i 0.2 


2 i 0.04 


1.5 i 0. 1 


6 i 0.2 


10. 1 i 0.8 


-0.26 


Flat 


-1.09 


J i4Dy4i.U4-OzD / o / , 


,6 


















N/A 


very red; no photometry 


J 14oy44.0 f -Doiioi. 


.8 


DDiJ zt ID 


1 TAA 1 fr A 

i iUU zt D4 


01 TA 1 

21 f U zt Do 


1 /I A -L KO 

iiJ4U zt o2 


no K -L 00 
yjo ± 2J 


4Ui ± D. ( 


OTc: _i_ /I n 

2 ( ± 4.y 


-1.89 


TTT TViTC! 

Ill or iVlo 


IHAo 14ooD-D2oy 


J 14iDy40.y /-DOl4i54. 




1 QOA -L OK 


•31 Ar\ -L- ni 

oi4u 3: yi 


oooU ± 00 


o/inn -L 1 on 
24UU ± UU 


1 Tnn -Leo 
1 /UU ± 02 


749 i 13 


643 i 11 


-1.77 


TTT ^v. \AQ 

111 or iVlo 


IrtAb 14ooD-0oU2 


J 14iDy4y .is J-Do^^4^, 


.8 


00 ( ± y .0 


TOI -L OQ 

/yi ± 2cs 


TOT -Lit 


/1 00 _L T Q 
4ZO ± / .O 


ono _L 1 
2Uo a; 0.1 


AT /< -L A 

4/. 4 3; U.O 


13.5 i 0.7 


-2.75 


TTT ^v. IVTO 

111 or iVLo 




J 14oyoU.U7-DZoooo. 


,1 








0.6 i 0.2 


2.4 i 0.2 


11.1 i 0.6 


84.9 i 4 


1.63 


I 




J14oyDl.iD-O^OoOl. 


.3 


iooU zt ti4 


1 fl^it -1— A 

luoU zt 4z 


1 oon -1- 0(^ 
i2oU zt oD 


605 i 16 


318 zb 5.9 


61.9 zb 1 


23.6 zb 1 




TTT ^.^ ATQ 

111 or ivio 




J i4oyoo.ol-DoUQOO. 


.5 


1 C A A _1_ C 


1 A — L. A A 

iDoO ±: 4U 


1 1 CO _1_ 00 
lloU ± 2o 


570 i 18 


293 i 6 


57.4 i 1.1 


100 _1_ A 

12. zt 0.8 


-2.93 


TTT ^« IV^O 

111 or ivio 




J i4oyoy .u J--Dzoyi3D. 


.7 








n -1- n nno 
U.D ± U.UU2 


2.8 i 0.1 


0.32u 


48.2 i 1.3 


1.33 




..r,r.v—r -^^A- \A £!l Fool ti QQ 

very red; [4.0J-[2zj — O.oo 


J i4oyoy.ou-Doiouy . 


.7 


C A _1_ A £i 


153 zb 3.1 


284 zb 5.6 


T _]_ n 
2(J / zt U.O 


157 zb 0.4 


46 i 0.3 


21.1 zb 0.5 


-2.12 


TTT "1V.TO 

111 or ivio 




J loUUUU.oU-Do^Uii. 


.9 


1 A"* -LOO 

iUo zt ii . z 


213 zb 4.3 


000 1 A Q 

ZZo zt 4. 


136 zb 2.7 


82. 1 i 1.3 


OQ Q [ A T 

ocS.o zt U. f 


20.7 i 1. 1 




TTT A/TO 

111 or ivio 




J lOUUUU.Yo-DOicSOd. 


.6 


1 OA _i_ 

13U ± 2.8 


377 lb 16 


475 i 7.5 


278 i 6 


151 i 2.8 


00.0 zt U.O 


11.1 i 0.8 


-2.61 


TTT ^« 

111 or JVlo 








OCQ _L K 

2do ± o.y 


*;i -L 00 
D12 ± Zo 


736 i 14 


407 ill 


225 i 4 4 




QT n -L /I 
/ .y ± 2.4 


-1.91 


TTT ^v. AfO 

111 or iVlo 




J loUUUo.oy-DoUUU4. 


.9 


8.6 i 0.2 


130 =b 2.5 


441 i 8.6 


391 i 10 


00c _i_ c 
OOD zt D.2 


on n _i_ 1 c 
oy.y zt i.D 


39.1 i 1.3 


-2.04 


TTT ^« Afl"0 

111 or IVlo 




J150004. 33-625533, 


.0 


103 ± 2 


230 ±4.5 


258 ± 5 


156 ± 2.6 


84.8 ± 1.3 


24.5 ± 0.5 


10.6 i 0.8 


-2.37 


III or MS 




J150009. 75-633242, 


,2 


554 it 16 


1000 ± 44 


982 ± 19 


525 i 11 


259 i 4.3 


57.4 i 1.1 


15.5 i 0.9 


-2.78 


III or MS 




J150015. 19-632125. 


.9 






0.7 zb 0.2 


0.8 i 0.03 


0.7 i 0.04 


4.4 i 0.2 


10.4 i 0.9 


0.16 


Flat 




J 1500 17. 88-633544, 


.9 


865 ± 16 


1610 lb 70 


2060 ± 32 


965 i 35 


871 i 20 


359 i5.7 


167 i 3.4 


-2.08 


III or MS 




J150018. 73-625959, 


.7 








0.8 i 0.03 


7.4 i 0.1 


32.5 i 0.5 


1370 i 22 


2.95 


I 


IRAS 14562-6248 


J150021. 82-630220, 


,3 


2.5 ± 0.1 


42.5 =b 0.9 


150 ± 3.2 


123 i 2.3 


104 i 1.7 


25.8 i 0.5 


18.4 ± 1 


-1.9 


III or MS 




J150022. 02-631241, 


.9 


0.6 ± 0.1 


6 zb 0.1 


29.5 ± 0.6 


87.4 i 2 


167 i 3.2 


202 i 3.8 


406 i 7.2 


0.13 


Flat 


0.46 


J150022. 72-631325, 


.4 


63.9 ± - 


185.7 =b 5.7 


345 zb 6.4 


~221 


~324 


~912 


~2425 


~-0.2 


Flat? 


C 


,7150024.04-630155, 


.5 








46.9 i 1.1 


311 ± 5.8 


428 ± 6.7 


1200 i 17 


0.72 


I 


IRAS 14563-6250 


J150024. 26-631337, 


,4 








~18 


-^31 




~969 


^1.1 


I? 


C 


J150024.55-631008, 


.2 


0.6 ± 0.03 


5.3 =b 0.1 


25.2 ± 0.6 


55.6 i 1.3 


113 i 2.3 


241 i 4.1 


609 i 11 


0.37 


I 


0.44 C' 



Table 1 — Continued 



ID (WISEPC)l J (mjy)2 H 3.4 /^m 4.6 /am 12 fim 22 fim a/R Class log(LjH/LQ)3 Notes* 



J150025. 45-632945.0 


221 ± 4.8 


399 ± 16 


375 ± 10 


201 ± 3.6 


93.4 ± 1.5 


22.3 ± 0.4 


9.9 ± 0.8 


-2.56 


III or MS 






J150027.85-631159.1 


5 ± 0.1 


9.7 ± 0.2 


11.6 ± 0.3 


9 ± 0.2 


8.6 ± 0.2 


10.6 ± 0.3 


16.2 ± 1.3 


-0.86 


II 


-0.45 




J150027.96-633620.5 


961 ± 19 


1860 ± 81 


2050 ± 32 


1110 ± 47 


641 ± 14 


185 ±3.1 


82.9 ± 2 


-2.38 


III or MS 






J150029.34-630945.5 


23.7 ± 0.8 


37.3 ± 1.7 


51.9 ± 1.3 


49.1 ± 1.1 


45.7 ± 0.8 


60.5 ± 0.9 


98.9 ± 1.7 


-0.72 


II 


0.23 


M094-4 


J150029. 44-630742. 3 


0.12u 


1.3 ±0.1 


21.7 ± 0.5 


~134 


~545 


~913 


~3087 


~0.1 


Flat? 




C; Cir-MMS 


J150029. 46-630629. 4 


- ± - 






~4 


~7 


~19 


~100 


~0.7 


I? 




C; Cir-MMS 


J150029.84-630838.5 


- ± - 




1.6 ± 0.1 


1.9 ± 0.1 


6.1 ± 0.1 


7.8 ± 0.2 


27.2 ± 1.6 


0.22 


Flat 






J150030. 26-631418. 4 


491 ± 10 


1770 ± 73 


2960 ± 58 


1690 ± 78 


1510 ± 41 


496 ± 8.7 


266 ± 6.2 


-2.04 


III or MS 






.T15()();S().42-fi;n()17.() 


6.7 ± 0.1 


29.1 ± O.fi 


43.8 ± 0.8 


24.5 ± 0.2 


17.4 ± 0.1 


7 ± 0.2 


19.3 ±0.7 


-1.35 


II 


-0.05 




J150030. 57-631030. 3 


1.2 ± 0.01 


7.8 ± 0.2 


17.8 ± 0.3 


19.3 ± 0.4 


25.2 ± 0.5 


20.4 ± 0.4 


41.6 ± 1 


-0.63 


II 


-0.24 




J150030.78-630652.2 


41.6 ± 0.9 


65.8 ± 1.5 


72.4 ± 1.5 


~76 


~89 


~188 


~450 


~-0.2 


Flat? 




C; Cir-MMS 


.1150031.50-630703. 3 








~21 


~55 


~175 


^895 


~1.0 


I? 




C; Cir-MMS 


J150033. 91-630656. 6 


0.51u 


0.9 ±0.1 


3.7 ± 0.2 


~37 


~221 


~1174 


~5044 


~1.1 


I? 




C; Cir-MMS 


J150034. 43-631151. 9 








1.8 ± 0.03 


6.9 ±0.1 


7.8 ± 0.3 


216 ± 5.2 


1.54 


I 






J150034. 91-630804. 4 








0.6 ±0.1 


3.2 ±0.1 


4.7 ± 0.3 


37.9 ± 1.7 


1.3 


I 






J150036. 06-631315.0 


0.4 ±0.1 


1.4 ±0.1 


4.6 ± 0.2 


11.1 ± 0.2 


35 ± 0.6 


92.5 ± 0.9 


319 ± 2 


0.82 


I 


-0.01 




.1150036.15-630512.4 


22.5 ± 0.6 


41.6 ± 1.2 


45.3 ± 1 


27.4 ± 0.6 


21.1 ± 0.4 


14.5 ± 0.4 


29.3 ± 1.3 


-1.19 


II 


0.07 




J150037. 15-630652. 2 


0.4 ±0.1 


5.5 ±0.1 


29.4 ± 0.6 


~51 


~112 


~182 


~415 


~2.1 


I? 




C; Cir-MMS 


J150037. 28-630718. 2 


0.37u 


0.77u 


3.1 ± 0.1 


~16 


~86 


~126 


~570 


~2.4 


I? 




C; Cir-MMS 


J150037. 54-630903. 6 




0.9 ± 0.05 


4 ± 0.2 


5.9 ±0.1 


14 ± 0.3 


28.9 ± 0.6 


177 ± 4 


0.63 


I 






J150038. 34-631108. 2 








2.2 ±0.1 


13.8 ± 0.2 


33.9 ± 0.6 


342 ± 6.3 


1.68 


I 






J 10UU30. 1 4-DoU / 43.3 






2.9 ± 0. 1 




~37 




~30 


~0.0 


Flat 




Oir-MMb 


J150039.38-631231.6 




0.7 ±0.1 


8 ± 0.3 


30.5 ± 0.7 


82 ± 1.6 


139.3 ± 2.6 


341 ± 7.9 


0.61 


I 






J150040.62-631522.6 


51.4 ± 1.1 


129 ± 2.6 


160 ± 2.8 


92.9 ± 2.1 


68 ± 1.2 


29.3 ± 0.6 


16.5 ± 0.9 


-2 


III or MS 






,7150041. 0-630652. 9 


0.18U 


2.3 ± 0.2 


8 ± 0.4 


~16 


~34 


~50 


~109 


~0.1 


Flat? 




C; Cir-MMS 


J150041. 05-630638. 9 


0.08u 


0.8 ± 0.03 


1.8 ± 0.2 


~7 


~87 


~707 


~4696 


~1.2 


I? 




C; Cir-MMS 


J150041. 29-631138. 9 








1.3 ± 0.1 


13.8 ± 0.3 


30.2 ± 0.6 


225 ± 3.9 


1.73 


I 






J150041. 66-631110. 3 


29.7 ±0.8 


71.5 ± 1.5 


110 ± 2.4 


140 ± 2.9 


142 ± 3 


199 ± 3.6 


288 ±5.9 


-0.58 


II 


0.63 




J150042. 94-631030.1 


2 ± 0.1 


4.3 ± 0.1 


5.9 ± 0.1 


4.9 ± 0.1 


6.3 ± 0.1 


6.5 ± 0.2 


60.1 ± 1.4 


-0.08 


Flat 


-0.65 




J150043. 60-631731. 9 


216 ± 4.4 


630 ± 30 


968 ± 14 


734 ± 23 


611 ± 12 


244 ± 4.1 


116 ± 2.9 


-1.91 


III or MS 






J150043. 83-630618. 4 


3.3 ± 0.1 


9.1 ± 0.3 


12.8 ± 0.3 


~12 


~12 


~13 


~47 


— 0.4 


II? 




C; Cir-MMSl 


J150044.06-630106.9 


60.3 ± 1.3 


148 ±3.1 


175 ± 3.1 


102 ± 2.2 


59.1 ± 1.1 


25.7 ± 0.6 


17.3 ± 0.8 


-1.99 


Ill or MS 






J150044. 08-631349. 7 








0.1 ± 0.05 


1.8 ± 0.04 


0.25u 


13.7 ± 1 


1.61 


I 




very red; [4.6]-[22]=l 


J150044.61-633851.4 


831 ± 18 


1550 ± 68 


1580 ± 50 


849 ± 28 


429 ± 8.4 


103 ± 1.8 


31 ± 1.1 


-2.69 


III or MS 






J150046.01-625427.2 


3920 ± 77 


4480 ± 190 


3640 ± 78 


1270 ± 22 


966 ± 12 


203 ± 2.4 


49.8 ± 1.2 


-2.84 


III or MS 







Table 1 — Continued 



ID (WISEPC)l 




J (mjy)2 


H 


Ks 


3.4 /Lim 


4.6 \XTa 


12 /Lim 


22 fim 


ociR 


Class 


log(LjR/L0)3 


Notes^ 


J lt>UU4 f .yU-t)JUDi4. 


.3 


5.4 db 0.2 


12 4 i 4 


15.6 i 0.4 


14.6 i 0.4 


TOO -L n o 


9 i 0.3 


16.7 ± 1.4 


-0.97 




-0.34 




T1 t^nn^Q on fmno^ 


























J loUU4ij.Do-boUoo / . 


.3 




nA Q -1- 1 n 

y4.o ± i.y 






106 i 2 


1 78 i 2 . 1 


oo*i -Loo 
AA\) ± A.o 


-0.73 




0.62 


H/tt~\nA T 

lVH_)y4- ( 


J ioUU4o . V^O-DaUD4 ( , 




5.3 i 0.2 




1 A n -L A Q 

14. y ± u.d 


16 zb 0.5 




20.5 zt 0.5 


55 ± 2.2 






-0.26 


ivn_)y4-o 


J loUUo J.Dy-DoU4oo. 


.8 








1.3 lb 0.1 


O 1^ -1- A AC 

A.Ky ± U.Uo 


5.3 i 0.2 


14.3 ± 0.8 


0.27 








J loUU>DO.od-DOi 1 4U. 










0. llu 


n o -L n AO 


0.27u 


18.7 ±1.1 




N/A 




very red; [4.bJ-[^^J — i.oi 


J 1JdUU>34. f d-DOUeSU ( . 


.9 


4.1 i 0.1 


8.4 i 0.2 


11.7 i 0.3 


9.9 lb 0.2 


in"? _1_ n o 
lU. ( It U.^ 


IOC _1_ n o 
i^.b It U.o 


18.3 ± 1 


-0.81 








J loUUo7.4o-Dooi44, 


.0 


273 i 5.9 


K nn _I_ o o 


542 lb 12 


OAO _i_ a. 

Jyo it b.7 


148 lb 2.7 


36 lb 0.7 


11.9 ± 0.8 


-2.64 


TTT ^ „ TITO 

111 or Mb 






T "1 r: ^ ^ r 4J r o f ^ 'J "I f ^ ■! 

J ioUUoo . ;)o-f)..i I f)o4 












370 zb 6.9 


1 ATA -L 1 y 

1 U ( U zh lo 


oo /I A -L OT 

z^4U zt o / 


0.02 






TTJ AO 1/IKAO fiOA/1. -.r^T^TTAKn . '\/t/~\CiA 1 A. T^l™-.r TP^ 

IrtAb 140bo-DoU4; vciDriboa; M*_)y4-lU; r low 1* 


J 1qU1UU.11-D2o4 J / , 


.0 


locnn _i_ o^n 
IJoUU ± o ( U 


OAAAA _L oonn 
^UUUU in ooUU 


1 OOAA _1_ C 1 AA 

looOO it OlOO 


1 O /i AA _L TCA 

iJ4U0 it *qO 


noon _1_ OAA 
yooU it oUU 


1 OAA _1_ Oi^ 

ioyo it AKi 


434 ±8.1 


-2.62 


TTT ^ „ IVflO 

111 or Mb 






J loUlUl.o4-DOUoiO. 


.0 


6.3 i 0. 1 


12 4 i 2 


16.7 i 0.4 




13.4 i 0.3 


9.4 i 0.3 


1 O Q -L n Q 






-0.33 




Tirr/^l/^.j r.1 ^'''irrr'T 


.2 


504 zb 13 


^oo _L oo 


621 zb 10 


338 zb 3.5 


172 zb 1.9 


O /I O _1_ A T 

o4.z zh 0. ( 


8.9 ± 0.7 


-2.82 


111 or Mb 






J loUlU ( .ocS-DoUooo. 






0.7 i 0. 1 


1.4 i 0.1 


5.1 zb 0. 1 


7.9 i 0.1 


oo O -L A C 
AO. A ± U.O 


39.4 ± 1 












.5 


13 =b 0.3 


21.3 i 0.5 


21.5 i 0.5 


16 lb 0.4 


1 o T -L n o 
1.^. * It U.o 


8.5 it 0.2 


14 ± 0.5 


-1.19 






1 

h— » 




.6 


cS^U ± icS 




1 1 TPt -L- oo 
i i * U it 


625 i 19 


OAA _L K C 

oUU It o.b 


65.2 it 1 


1 "7 Q -L n o 

i * .o It u.y 


-2.8 


TTT TV^O 

111 or Mb 




00 


TiKmi^ Kn ^3onKKi 


. 1 




ion _I_ n o 
lo.y it U.o 


1 O _I_ A A 

ZV.A ± U.4 


19.1 lb 0.5 


15.8 lb 0.4 


9.6 lb 0.3 


28.6 ±1.1 


-0.87 


II 


-0.19 


1 


,) loU 1 lo. 4o-DolzUz . 










64 zb 1.5 


QO O 1 A A 

oy.z zt o.y 


15.3 zt 0.3 


9.3 ± 0.8 




TTT 1\,TC 

111 or iVlb 






JloUll (.Uo-D2od4d. 


.6 


94.4 i 2. 1 


1 AO _J^ O A 

ly^ ih o.y 


218 lb 4.9 


1 OA _1_ o a 

uy it 2.b 


O _L 1 O 

b r .o it i.o 


4U.b it U. / 


o 1 n _L A A 

oi.y it U.y 


-1.83 


TTT ^« A4"C 

111 or Mb 






TI Km 1 n /I o *iQnooQ 


.3 


116 i 2.6 


291 i 17 


372 ill 




1 /I O -L O Q 
14o ± ^.O 


71.2 i 1.3 






TTT „^ TV^O 

ill or Mb 






J loUlzz.od-DooooU, 


.5 


lb zh 4 / 


OnAA _L 1 AA 

ZviUU ± lUU 


OTAA _l_ r'A 

2. (\)\) zh oU 


1 /I AA _l_ c:(\ 

14UU zh 6U 


719 zb 17 


153 zt 2.6 


41.8 ± 1.5 


-2. 79 


TTT ^« ^TC 

111 or Mb 






J loUlz4.QO-DolDUo. 


.7 




1 '7/1 A -L C C 

1 / 4U it oo 


1 Q /I A -L OA 

lo4U zt AM 


1 A/1 A -L /I A 

1U4U zh 4U 


561 zt 12 


118 zb 2 


35. 7 ±1.3 


-2.69 


TTT UTO 

111 or Mb 






TIKmoe A A ^IQATn"? 




1 r»r» -Loo 
J-UU J.^ 


218 i 4.5 




157 i 3.3 


96 lb 1.8 


oo Q -L A CI 

oo.o ni U.D 


17.1 ± 0.8 




TTT TiAO 

ill or Mb 






TiKmQn m om 




258 i 5.5 


561 i 27 


CKO -L OA 


273 i 6.1 


00*I A- A A 
J,0\3 ± 4.4 


92.6 it 1.7 


43.3 ± 1.4 




TTT A^CI 

ill or Mb 






TI Km An r\G ^3or\OKO 


.7 


o o on _!_ K o 


/?i 1 n _l_ o/?n 

biiu it JbU 


*TKAA _I_ 1 OA 

7500 it loO 


A A nn _!_ o ^ n 
44UU ± J4U 


A onn _l_ 1 ct(\ 
4oyu it IbU 


^on _I_ 1 o 

7oU it i-A 


OOA _L A A 

AUKJ ± 4.y 


-2.41 


TTT ^« TITC 

ill or Mb 






J150144. 37-631429, 


.8 


1490 ± 38 


2680 ± 60 


2590 zb 51 


1300 zb 50 


740 ± 17 


158 ±2.7 


46.1 ± 1.5 


-2.73 


III or MS 






J150147.36-631620, 


.2 


1.2 ± 0.1 


2.8 ± 0.2 


5 zb 0.2 


9.5 zb 0.2 


12.5 ± 0.2 


20.5 ± 0.4 


57.2 ± 1.8 


0.05 


Flat 


-0.48 




J150148. 30-630343, 


.8 


661 ± 16 


1330 ± 45 


1390 lb 43 


487 lb 18 


428 lb 5.5 


104 lb 1.4 


28.9 ± 1.1 


-2.67 


III or MS 






J150148. 35-630310, 


.1 


1430 ± 43 


3070 lb 120 


3620 lb 61 


2110 lb 120 


1740 ± 54 


499 ±8.3 


258 ± 5.3 


-2.14 


III or MS 






J150149. 93-630448, 


.2 


560 ± 14 


1150 lb 48 


1140 lb 47 


580 lb 6.4 


323 lb 3.5 


80.3 lb 1 


25.5 ± 1 


-2.63 


III or MS 






J15ai53. 64-630611, 


.7 


1230 ± 30 


2360 ± 98 


2550 ± 55 


1440 it 110 


736 ± 14 


204 ±3.1 


76.1 ± 1.7 


-2.51 


III or MS 






J15D155. 78-631332, 


.5 


502 ± 8.4 


972 lb 28 


990 lb 21 


575 lb 17 


271 ± 5.3 


61.5 ± 1 


18.3 ± 1 


-2.71 


III or MS 






J15D156. 33-632315, 


.1 


42.9 ± 1 


118 lb 2.4 


137 lb 2.5 


87.8 lb 2 


55.5 lb 1 


22.2 ± 0.4 


15.9 ± 0.8 


-1.93 


III or MS 






J150156. 59-631728 


.2 


15.9 ± 0.5 


30.4 ± 0.8 


28.8 zb 0.5 


17.2 ± 0.4 


8.9 zb 0.2 


6.1 ± 0.2 


11.6 ± 0.9 


-1.39 


II 


-0.13 




J150159. 36-631159, 


.8 


3.2 ± 0.1 


5.5 ± 0.2 


6.9 ± 0.2 


8.8 zb 0.3 


10.9 ± 0.2 


14.1 ± 0.3 


27.7 ± 1 


-0.4 


II 


-0.51 




J15D2D3.14-630458, 


.3 


81.8 ± 1.9 


172 lb 3.5 


184 lb 4 


92 lb 2.1 


68.4 lb 1.3 


23.7 ± 0.4 


10.1 ± 0.6 


-2.25 


III or MS 







Table 1 — Continued 



ID (WISEPC)l 




J (mjy)2 


H 




3.4 /Ltm 


4.6 ixva 


12 ixra 


22 ixva 


OlIR 


Class 


logCLj-R/L©)^ Notes^ 






1 1 on -L OT 


oonn _L 1 1 n 


OT Ar\ -\- AQ 

J14U 31 4o 


1 1 *in -L cn 
llbU 31 bU 


572 i 11 


135 i 2.3 


41.4 ±1.2 


-2.69 


TTT ^v. ATO 

ill or iVlo 




T1 KnonK on ^iQiT^i a 
J loU^UJ3.^y-DoU * 14, 


.5 


01 -L /I T 

^ly =t 4. f 


ATK -L 00 


492 i 13 


255 i 5.9 


135 i 2.6 


Q C Q _L T 

00. ± U. / 


13.7 i 0.8 




TTT ^v. IVTO 

ill or iVlo 




J loUJUD.yD-bo^U4 / . 


.7 








n -L n no 


1.1 i 0. 1 


4. 1 i 0. 1 


135 i 3. 1 








J ioUzUfS.o (-DoiMoz, 


.6 


7.7 i 0.3 










2 zb 0. 1 




-0.89 




-0.48 




.6 




1 zt 0. 1 


7.8 zt 0.2 


Q Q Q 1 n 

00.0 zt U. * 


lo * ± 


QVO 1 1? r 
( 31 b.o 


876 i 15 


1.03 




TT>AQ l^QAQ. 171™,. T 

irtAb 14ooU-boUo; x* low 1 




.3 


1.4 i 0.1 


3.5 i 0.1 


7. 1 i 0.2 


1 *i -L n 
U.b ± U..^ 


24 i 0.5 


105 i 1.8 


QOT _L K T 


0.62 




0.01 






536 i 15 


435 it 9.7 


316 i 6.7 


162 i 3.5 


nn "7 _L 1 T 
yu. / It 1- ( 


17.6 it 0.4 


14.1 i 0.9 




ill or iVlo 




J ioU^ib.iy-DOOYoo. 


.2 


1 1 C\f\ _i_ 1 
iiUU it iii 


1 ^on _i_ c c 
Lizyj ± 00 


TAOf\ _i_ 00 

1480 ± 2,6 


7do it ^7 


376 it 7.4 


82.5 it 1.5 


23.5 it 1.1 


-2.78 


TTT ^« Afl"0 

ill or JVId 




J J.OU^ J. / .U4— 000410 , 






■iZOU zt ±ou 


/I (1/1 (1 _|_ '7(1 


1 <if;/i _|_ 1 1 (1 


1 2 { ) { ) zb 33 


248 zb 4 6 






TTT ATQ 
111 or IVlo 






.9 


195 ± 4.9 


o^n _1_ c 
^ * it 0.8 


ZZo ± 4.4 


1 yi n _L ^7 
14U it ^. f 


* J.8 zt 1.4 


15.7 it 0.4 


11.4 i 1 


-2.28 


TTT ^« TV^O 

ill or Mb 




J loU J J J.4o-DoU4oo. 




175 i 5.4 


381 i 12 


QTn _L n Q 
(U ± y .0 


211 i 4.7 


127 i 2.6 


oy.o ± U.b 


1 Q -L n 
Ib.o ± u.y 




TTT ^v. IVTO 

ill or ivl& 




JioUzzD. ( i-D^^()bIi, 


.6 


00 T _1_ 


100 _]_ n 
18d zt O.y 


1 _]_ 
i8D zt 0. z 


lOfJ zb 2.3 


57.4 zb 1.2 


00 ^7 _l_ A T 

38. / zt U. ( 


Oi? 1 _L A A 

2,0.1 zt u.y 


-1.85 


TTT ^« IV^O 

ill or JVio 




J ioU J J f .0 f -Doio4d. 


.3 


8.6 zh 0.2 


15.8 zt 0.5 


17.1 it 0.4 


10.4 zt 0. 1 


8.8 it 0. 1 


7.3 i 0. 1 


34.3 i 1. 1 


-0.7 




-0.32 


J liDU / .y l-DoUooy. 




n c -L n nQ 


1.3 i 0.1 


2.3 it 0.1 


4.5 it 0.1 


4 i 0.1 


6.3 it 0.1 


14.5 i 0.8 


-0.2 


Flat 


-0.93 


J liDU^^y .O^-DdJ- ( do. 




1 A Kn -L OT 


Q 1 on -L 1 Qn 
ol^U 31 loU 


A 1 Qn -L Q 1 

41oU 31 ol 


OQnn -L nn 

^ouu ± yy 


.^ooU It o4 


686 it 11 


317 it 6.5 


-2.1 


TTT ^v. IViTO 

ill or iVlo 






.8 


189 it 4 


395 it 16 


454 it 13 


ocn _i_ n 
JbU it O.y 


130 it 1.9 


Q 1 n _i_ n c 

oi.y it O.b 


TOO _i_ A n 

12.0 ± o.y 


-2.55 


TTT ^« lVfl"0 

ill or JVId 




J IdUZoD.OD-Oo^IoI, 










1.8 zb 0.1 


6.5 zb 0.1 


1 n -L A A 

ly.y zt U.4 










J loUJob.o f -DooooD. 


.0 


664 i 15 


n c _1_ on 

yoo it oU 


*7C _1_ 1 

(bo it 2,L 


/ion _1_ c 
4.iU it 0.8 


ono _1_ 

JUJ ± 0.2, 


/l 1 T _1_ A *7 

4i. / it 0. f 


1 n A A n 

lu.y it o.y 


-2.83 


TTT ^« iv;ro 

ill or Mb 




Ti cnoQQ no CQ1 nnn 
J lOU Joo.U J-DOiyUU. 


.3 








n -L n no 


1.4 i 0.1 


0.32u 


Qn _L 1 


1.66 




-.^.^..r -^r^A. \A d Fool ti CO 

very red; [4.dJ-[JJJ — d.dU 




.4 


119 zb 2.9 


81.4 zt 1.7 


54.7 zb 1.4 


00 _l_ A '7 

z8.8 zt U. / 


19.3 zb 0.4 


69.7 zb 1.3 


z4b zt D.z 


-0.35 


II 


0.39 






no I? -1- M n 
yo.D zt o.y 


198 zt 7 


211 zt 4.7 


148 zt 3.3 


*y.o zt i.D 


27 it 0.6 


16 d: 1.2 




TTT A/TQ 

ill or Mb 




Ticno/i/i 10 CQ1 01 n 


.0 


1.8 i 0.1 


3.1 di 0.2 


2.6 it 0.1 


1 T _L n nQ 
1. ( 31 U.Uo 


0.9 i 0.1 


4.8 it 0.3 


15.3 i 1.1 




Flat 


-0.98 


Ticno/ic QO CQnnnK 
J lOU J4JD.O J-DOUyUo. 


.5 


ono -i- A R 




Qnn -L n Q 
oyu 31 y.o 


222 i 4. 5 




26 i 0.5 


1 n Q -L n 
lU.o ± U.y 




TTT ^v. A^CJ 

ill or Mb 




J loUJ4o.ob-D^OOoU. 


.4 


^you =t 75 


oocn _i_ ion 
oJoU it lJU 


OQCn _I_ CQ 

JobU it 00 


1 1 nn _I_ .i c 
IIUU it 4o 


637 it 14 


124 i 2.1 


32.9 it 1 


-2.84 


TTT ^« Afl"0 

ill or Mb 




J15025().84-6312r)2, 


,8 


1.9 ± 0.03 


2.r) ± 0.1 


2.3 ± 0.1 


1.3 ± 0.05 


0.7 ± 0.02 


3.7 ± 0.2 


8.8 ± 0.7 


-0.42 


II 


-1.08 


J150254. 68-631301, 


,8 


27.1 zt 0.6 


56 zt 1.1 


51.9 zt 1 


31.4 zt 0.4 


16.3 zt 0.2 


5.9 zt 0.2 


7.4 zt 0.6 


-1.84 


III or MS 




J150259. 25-633713, 


.1 


590 =t 15 


1090 it 45 


1090 it 21 


638 it 20 


296 it 5.8 


67.1 it 1.3 


17.7 it 1.1 


-2.77 


III or MS 




J 150303. 32-625443, 


.7 


436 it 11 


815 it 32 


820 ± 20 


590 ± 5.5 


276 ± 3.1 


74.5 ± 1.3 


37.4 ± 1.1 


-2.33 


III or MS 




J150305. 02-630912, 


.2 


343 it 7.7 


740 it 28 


726 it 20 


410 it 10 


205 it 3.6 


47.3 it 0.8 


13.5 it 0.8 


-2.71 


III or MS 




J150309. 26-625821, 


,1 


1.44u 


0.8 it 0.2 


2.14u 


1.6 it 0.1 


1.4 it 0.01 


5.6 it 0.2 


13.8 it 0.9 


0.14 


Flat 




J150309. 36-632428, 


.0 


8.7 it 0.2 


13.4 it 0.2 


13.8 it 0.3 


10.1 it 0.3 


8.5 it 0.2 


12.9 it 0.3 


31.4 it 0.8 


-0.65 


II 


-0.35 M094-12 


J150309. 47-631640, 


,1 


191 it 4.6 


301 it 6.5 


260 it 5.8 


159 it 2.4 


82.8 it 1.2 


25.1 it 0.4 


19.4 it 0.8 


-2.11 


III or MS 




,11.50310. ;^6-632358, 


,2 


2080 ± 39 


2490 ± 72 


1970 ± 33 


957 ± 36 


495 ±10 


102 ± 1.8 


27.7 ± 1.1 


-2.83 


III or MS 




J150311. 55-631051, 


,9 


1540 zt 39 


3180 ± 180 


4060 zt 79 


1750 zt 120 


2080 ± 130 


1000 ± 13 


479 zt 8.9 


-1.92 


III or MS 


IRAS 14590-6259 


J150313. 83-632146. 


.0 


3.5 it 0.1 


5.5 it 0.1 


4.6 it 0.2 


2.3 it 0.1 


1.6 it 0.04 


2.8 it 0.2 


12.7 it 0.9 


-0.57 


II 


-0.84 



CO 

I 



Table 1 — Continued 



ID (WISEPC)l J (mjy)^ H 3.4 /am 4.6 /am 12 ^im 22 fim ajR Class log(LjH/LQ)3 Notes* 



J150314 


93-631806.6 


168 ± 3.8 


353 ± 10 


375 ± 6.9 


202 ± 1.9 


133 ±1.6 


48.3 ± 0.7 


26 ± 0.9 


-2.15 


III or MS - 








J150323 


80-632258.8 


200.7 ± 4.5 


324.7 ± 10 


495.6 ± 7.8 


~748 


~1129 


~2138 


~4651 


~0.0 


Flat? 






C; vdBH65b 


J150325 


16-631122.1 


79.4 it 1.7 


83.2 ± 1.7 


77.6 ± 1.5 


86.3 ± 1.9 


86.1 ± 1.7 


224 ± 3.2 


246 ±3.1 


-0.5 


II 


0.58 






.1150326 


64-632410.9 


120 ± 2.5 


439 ± 17 


640 ± 10 


352 ± 9.2 


197 ± 3.8 


79.2 ±1.4 


42.3 ±1.6 


-2.17 


III or MS 








J150328 


03-632335.4 


3 ± 0.2 


7.4 ± 0.3 


10.9 ± 0.3 


^11 


'^16 


^23 


^149 


^0.1 


Flat? 




C; 


vdBH65b region 


J150328 


78-632316.4 


0.20u 


0.4 ±0.1 


1.7 ± 0.2 


~3 


~24 


~113 


~686 


~1.6 


I? 




C; 


vdBH65b region 


J150328 


90-632209.0 


162 ± 3.6 


301 ± 14 


290 ± 5.6 


161 ± 3.5 


85.8 ± 1.7 


19.1 ± 0.4 


16.9 ± 1.1 


-2.22 


Ill or MS 








J150329 


09-630858.6 


744 ± 24 


1180 ± 61 


1070 ± 29 


582 ± 19 


305 ± 6.3 


61.5 ± 1.1 


16 ± 0.9 


-2.81 


III or MS 








.7 1.5 ();-!.:-! 2 


29-632356.3 


1.8 ± 0.1 


8.9 ± 0.4 


21.6 ± 0.4 


21.9 ± 0.6 


33.4 ± 0.7 


73.7 ± 1.4 


155 ± 3.4 


-0.15 


Flat 


0.0 






J150332 


94-630948.1 


135 ± 2.9 


282 ± 17 


337 ± 10 


207 ± 4.8 


132 ± 2.7 


56.2 ± 1.1 


27.9 ± 1.1 


-2.07 


III or MS 








J160335 


29-632250.4 


0.5 ±0.1 


2.4 ±0.1 


4.7 ±0.1 


6.4 ± 0.2 


15.1 ± 0.4 


33.4 ± 0.7 


89.9 ± 2.4 


0.27 


Flat 


-0.40 






J150341 


56-625918.8 


348 ± 7.5 


634 ± 27 


582 ± 18 


301 ± 5.9 


163 ± 3 


39 ± 0.6 


11.7 ± 0.8 


-2.68 


III or MS 








J150342 


13-631936.7 


179 ± 3.9 


540 ± 19 


728 ± 21 


452 ± 11 


247 ± 4.6 


52.5 ± 0.9 


15.5 ± 0.9 


-2.65 


III or MS 








J150343 


90-630035.7 


218 ± 4.7 


385 ± 19 


418 ± 8.2 


224 ± 5.5 


181 ± 3.9 


71.2 ± 1.3 


29.8 ± 1.1 


-2.14 


III or MS 






1 

O 


J150345 


69-632341.2 


4.4 ±0.1 


9.7 ± 0.2 


12.3 ± 0.3 


10.8 ± 0.1 


12.6 ± 0.1 


28.6 ± 0.3 


43.6 ± 0.7 


-0.46 


II 


-0.31 




J 150348 


08-633207.2 


10.2 ± 0.3 


24 ± 0.8 


30.3 ± 0.7 


23.4 ± 0.3 


29.4 ± 0.3 


34.3 ± 0.4 


144 ± 2.4 


-0.33 


II 


0.02 


IRAS 14696-6320; Flow h 


.7150348 


39-632632.3 








0.04u 


0.4 ± 0.05 


0.23u 


44.3 ± 1.4 




N/A 




very 


red; [4.6]-[22]=8.48 


J 150348 


40-631435.8 


11.3 ± 0.3 


16.5 ± 0.4 


15.7 ± 0.4 


13.4 ± 0.3 


11.5 ± 0.2 


15.9 ± 0.4 


25.5 ± 1.1 


-0.79 


II 


-0.26 






J160348 


97-632343.5 


0.5 ± 0.1 


3.9 ± 0.1 


10.4 ± 0.2 


9.1 ± 0.2 


17.6 ± 0.4 


77 ± 1.3 


183 ± 3 


0.23 


Flat 


-0.12 






J150353 


05-632554.8 








0.4 ± 0.1 


0.7 ± 0.1 


6.9 ± 0.1 


30.3 ± 0.8 


1.29 


I 








J150355 


14-633122.6 


157 ± 3.5 


437 ± 20 


527 ± 19 


293 ± 5.8 


168 ± 2.6 


40.8 ± 0.8 


14.1 ± 1.1 


-2.56 


III or MS 








J150404 


69-625739.1 


711 ± 23 


1150 ± 33 


1030 ± 19 


646 ± 12 


264 ± 3.9 


57.9 ± 1 


14.8 ± 0.9 


-2.83 


III or MS 








J160406 


88-632031.8 


470 ± 14 


947 ± 34 


978 ± 25 


452 ± 140 


290 ± 6.7 


66.4 ± 1.3 


20.8 ± 1 


-2.65 


III or MS 








J150407 


64-625835.0 


7120 ± 140 


9220 ± 180 


7320 ± 120 


3430 ± 190 


2440 ± 80 


370 ± 5.9 


103 ± 2.4 


-2.83 


III or MS 








J150410 


07-630535.0 


1050 ± 33 


1860 ± 100 


1910 ± 43 


1080 ± 42 


510 ± 10 


115 ±2.1 


32.7 ± 1.4 


-2.75 


III or MS 








J150410 


25-625405.5 


6860 ± 130 


11700 ± 220 


13600 ± 390 


6420 ± 360 


8600 ± 1000 


1390 ± 23 


591 ± 9.9 


-2.35 


III or MS 








J160414 


17-630108.0 


359 ± 8.1 


639 ± 14 


666 ± 18 


375 ± 4.2 


206 ± 2.8 


76.2 ± 1 


51 ± 1 


-2.1 


III or MS 








J160414 


73-633634.0 


3.6 ± 0.2 


9 ±0.3 


11.2 ± 0.4 


8.8 ± 0.2 


7.6 ± 0.1 


10.6 ± 0.3 


32.9 ± 0.9 


-0.54 


II 


-0.46 






J150414 


83-632425.4 


299 ± 6.6 


754 ± 36 


914 ± 14 


535 ± 16 


294 ± 6 


67.1 ± 1.3 


18.8 ± 1.1 


-2.67 


III or MS 








J150415 


72-633406.7 


452 ± 11 


813 ± 45 


810 ± 20 


554 ± 17 


256 ± 5.5 


53.7 ± 1 


15.4 ± 1.1 


-2.7 


III or MS 








J150416 


50-631210.4 


8210 ± 140 


9750 ± 240 


7680 ± 190 


3700 ± 200 


3010 ± 110 


389 ± 6.1 


105 ± 2.4 


-2.85 


III or MS 









Note. — 1 - The WISEPC designation denotes that the extractions and photometry are from the scope of WISE preliminary data release and the "operations coadds." These coadds were data 
products created with an early version of the WISE data pipeline. The coordinate portion of the ID has the format Jhhmmss.ss^ddmmss.s. 1 - Fluxes are in millijansky. Fluxes are calculated 
assuming zero-magnitude fluxes of 1594, 1024, 666.7, 309.54, 171.79, 31.676, and 8.3635 Jy for 2MASS J,H, and K, and WISE Bands 1 through 4, respectively. Upper limit measurements are denoted 
with a 'u' following the flux. 3 - Infrared luminosity from approximately 1 to 26 /^m, calculated using WISE and 2MASS data for YSOs with 7-band photometry, and d— 700 pc. 4 - 'C denotes sources 
in crowded regions, where photometry is unreliable by as much as several tenths of a magnitude. Fluxes for these sources should be consider ed estimates. 'Very red' sources f ^4.3t are noted and an 
estimate of the [4.6]-[22] color is provided. Sources in the Cir-MMS and vdBH65b aggregates are noted. IRAS sources. Ha stars discovered by llVIikami &: Ogural |l994|) , and objects corresponding to a 
CO outflow (B99) are noted when they correspond to a single, uncrowded WISE detection. 
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Fig. 1. — Top-Left: A 3-color image of the Circinus region. 22, 12, and 4.6 /xm images 
are mapped to the the red, green, and blue channels of the image, respectively. Top- Right: 
The same region showing just the 22 fim channel. IRAS sources are noted (red boxes) and 
labeled with their ID for sources located along the main locus of YSOs. Bottom-Left: A 12 
and 22 yum (red) image of the Cir-MMS aggregate identified by R96. Bottom-Center and 
Right: Zoomed images of two of the very red objects. 
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Fig. 2.— Top: The K, vs. K,-[22] CMD for all sources with 2MASS K, and WISE 22 /iin 
photometry. The lower diagonal boundary is defined by the 22 /im sensitivity of WISE. 
Contamination from extragalactic sources is not significant, except for the reddest sources 
at Kg > 14. Regions corresponding to YSO classes are shown; the boundaries are set by the 
ain ranges described in §3.11 converted to Ks-[22] color. Bottom: Distribution of infrared 
luminosities (1 to 26 fim) for 48 YSOs with WISE and 2MASS photometry. 
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Fig. 3. — SEDs for eight YSOs in Circinus, with photometry in seven (WISE + 2MASS) 
bands. Objects are ordered by ajR. Object IDs are shown at the upper-left of each plot. The 
dotted lines represent the Rayleigh-Jeans expectation for photospheric emission, normalized 
to the Kg point. The top-left plot shows an example of a star in the region with purely 
photospheric emission. Error bars are typically smaller than the symbols. 
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Fig. 4. — A map of the Class I, flat spectrum, and Class II objects. Blue diamonds- Class II 
objects; green squares- flat spectrum objects; Red triangles- Class I objects. Dark red circles 
- 'very red' objects (see §4.3p . Open symbols represent crowded objects with uncertain 
photometry. 



